it is essential that it should rest upon a sure foundation of wide and accurate histological knowledge.
The subject would be less difficult, and less interesting, were the growth of the malignant cell invariably regular, but this is far from being the case. The majority of adenocarcinomata may exhibit much the same structure, but examples are met with from time to time in which the tumour cells possess a varying degree of polymorphism which may even be so extreme as to make the correct classification of the growth a matter of the greatest difficulty.
That the malignant epithelial cell is capable of polymorphism is perfectly well recognized. The interchangeability of the acinous and the solid structure in adenocarcinomata is familiar to every one, and the origin of a squamous-celled carcinoma from columnar epithelium has been reported on several occasions [1] [2] . Greater variations than these, however, are not as a rule' considered possible. It is true Krompecher [3] holds that under certain conditions of growth and environment epithelial cells may assume a spindle form and may actually be converted into connective tissue elements, but his views have not found general acceptance, and the doctrine of the specific nature of cell growth is not seriously questioned.
Without going so far as to claim that the adult epithelial cell can actually become changed into a connective tissue cell, I am convinced that some carcinomata may possess such extreme powers of polymorphic growth that their cells, losing all trace of their epithelial origin, may become indistinguishable from connective tissue elements. This has been observed in the propagation of certain carcinomata in the mouse [4] , and though the limits imposed upon the study of human tumours makes the proof of a similar process in them mnuch more difficult, it can be demonstrated, as I shall hope to show, with a considerable degree of certainty.
The recognition of this power of polymorphic growth is particularly important in the study of those cases in which multiple malignant tumours occur simultaneously in the same individual. Examples of this condition are not very rare [5] [6] , but in most of them the different growths are widely separated anatomically, and, biologically, appear tb be equally independent.
Of more interest are those instances of multiple tumours occurring in the same organ when the growths are in actual contact with one another, since there is always the possibility that the presence of one of them may have been the factor in determining the genesis of the other.
This would seem to be the more likely from the demonstration by Ehrlich and Apolant [7] , Haaland [8] , Russell [9] , and others, that during the course of propagation of certain carcinomata of the mouse the stroma may assume sarcomatous properties. Taylor and Teacher [10] , in a report of seven cases of multiple tumours in the human being which had come under their notice, believed it justifiable to assume a causal relation between the neoplasms in, at any rate, some of them. Their tumours, however, and, others reported of a similar nature, would appear to be open to the criticism that in each case the neoplasms seem to arise as separate entities, whereas in the development of sarcomata during the propagation of carcinomata the change in the stroma has taken place in the centre of the carcinoma, so that the two growths are intimately mixed. It is true that Stahr [11] , in a case studied by him, found sarcoma development taking place at the periphery of a carcinoma, but this is exceptional, and the fact remains that the human tumours differ from the experimental in that their constituents are in juxtaposition rather than in combination.
Very rarely, however, double tumours occur to which this criticism cannot apply, for the carcinomatous and sarcomatous elements are so closely blended that it is impossible to separate them. These neoplasms usually known as " carcinoma-sarcomatodes," or "mixed tumours," have, of course, nothing in common with the complex embryomata which arise, for example, in the testicle. They are essentially carcinomata in which the stroma has sarcomatous properties, and bear a close resemblance to the mixed tumours which develop in the course of propagation of carcinomata in mice.
In man, true mixed tumours are extremely rare. Herxheimer [12] published a case where one occurred in the cesophagus and collected reports of about twenty others. Saltykow [13] demonstrated three cases before the German Pathological Society at Munich in 1914, and referred to twenty-five cases which had been reported.
On reading some of the reports of multiple and mixed tumours I have often thought it possible to offer an alternative explanation of the authors' findings. A suspiciously high proportion of the cases have occurred in the thyroid gland and the uterus, the tumours of which organs are notoriously prone to present unusual features. Many of the reporters appear to have rigid conceptions of the morphology of the malignant cell, and, though they have hastened to accept and apply to their own material the researches on sarcoma production of the experimental laboratories, they have paid little attention to those other observations which have demonstrated the extreme powers of polymorphic growth possessed by the malignant epithelial cell. Where it is possible to study the growth of these tumours experimentally, doubtful points may be cleared up and satisfactory conclusions arrived at; but with human material this is, as yet, not practicable. One sees the tumour in only one phase of its growth, and it may be impossible to interpret what is seen.
In these circumstances it must be realized that conclusions drawn from the study of human tumours should be much more critically examined before they are accepted than those arrived at from the study of experimental tumours, which can be observed under conditions enormously more favourable.
In the last twelve yearn a large number of tumours have passed throuah my hands, including many possessing quite unusual features. Some of these, from the complexity of their structure, would usually be regarded as " mixed tumours." There is, however, another possibility, and I think it is more reasonable to explain them as instances of extreme polymorphic growth of carcinomata.
Absolute proof is, of course, impossible in the absence of any method which would enable one to study their behaviour on prolonged transplantation, but there is no doubt in my own mind that my interpretation is correct. In any case I consider it most important to make allowance for the morphological elasticity of the epithelial cell in interpreting any anomalous growth. Failure to do this can only lead to erroneous conclusions, and if the study of human cancer is to help at all in the solution of the problem as a whole, the facts upon which our theories are based must be beyond criticism.
The tumours which I have selected to illustrate my point lend themselves to analysis fairly easily, and though I cannot hope to convey by a few figures the impression formed from the study of many series of sections, I have tried to bring forward the salient points as clearly as possible. CASE I.-PATHOLOGICAL REGISTER, ST. MARY'S HOSPITAL, 709, 1908. Adeno-carcinoma of the Thyroid Gland disseminating as a Polymorphiccelled Sarcoma.-The patient, a woman, aged 52, had noticed i swelling on the right side of the neck, gradually increasing in size for three months. It was accompanied by some alteration of the voice but very little pain. The patient was admitted to St. Mary's Hospital on November 7, 1908 , under the care of Mr. Maynard Smith, who operated on November 14, removing a large mass Section of Pathology which included the right lateral lobe of the thyroid gland and the carotid vessels. Death occurred from broncho-pneumonia on November 19, and at the post-mortem metastases were found in the cervical glands, the superior mediastinurm, the glands in the posterior mediastinum, and the root of the left lung, and in the base of the left lung. Sections taken from the metastases found at the post-mortem, and from the periphery of the mass removed at the operation, show a malignant growth, having the structure of a polymorphiccelled sarcoma ( fig. 1 ). The cells are extremely irregular in size and shape, and many multinucleated giant cells are present. In some places the cells are Metastatic deposit of tumour of thyroid in a cervical lymph gland. The growth has the characters of a polymorphic-celled sarcoma and shows no signs of its epithelial origin. loosely packed together in alveoli, but elsewhere, especially in the thoracic deposits, they show no grouping at all, and are separated from one another by connective tissue. The nuclei vary in their structure, and often contain unusually large nucleoli. Hyperchromatic and pycnotic forms are common, and mitoses are numerous and atypical. Degeneration forms and complete necrosis occur with great frequency. An examination of the lateral lobe of the thyroid gland removed at the operation reveals an entirely different picture. Sections from this region show a malignant growth which is infiltrating the normal thyroid tissue and the internal jugular vein, but has the structure of an adenocarcinoma originating from the thyroid gland ( fig. 2 ). It is composed of cubical cells having regular spherical nuclei. These cells have a very constant tendency to be arranged round vesicles which contain a substance indistinguishable in appearance and staining reaction from the normal colloid of the thyroid gland. In places, however, the growth loses its vesicular character and assumes a solid alveolar structure. In one area the vesicles become dilated: their colloid contents disappear, and their lining cells tend to grow into the acini in a papillomatous manner. In part of the growth the stroma is very scanty, consisting of occasional connective tissue trabecule, and delicate capillaries which penetrate between the cells of the parenchyma. In some places this portion of the growth presents more a.bnormal characters.
Its stroma becomes more abundant and its cells assume a trabecular alrrangement, as seen in fig. 2 , or large cells having a finely reticular cytoplasm may be met with ( fig. 3 ). These cells have no counterpart in the normal thyroid gland, but their origin from the cells of the growth can be definitely traced, and they may even be arranged around small colloid-containing vesicles. At first glance it would seem that this tumour is a carcinoma of the thyroid associated with a polymorphic-celled sarcoma, which may or may not have originated in its stroma, and would thus fall into line with similar at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Section of Pathology 7 tumours reported by Wells [14] , and Taylor and Teacher (loc. cit.). This, however, is not the case, for it can be shown quite clearly that the sarcomatous part is -derived directly from the carcinoma. Fig. 2 shows the transition of the vesicular type of growth into the solid or trabecular type, and in fig. 4 (taken from a gland at the periphery of the mass removed), poly-/ao MM. morphism becomes still more advanced. To the left of fig. 4 the carcinoma cells can be seen arranged in small columns or alveoli lying in a fairly abundant fibrous stroma. To the right of the figure the groups of cells become larger, and the stroma is reduced to delicate strands of connective tissue.
FIG. 4 (Case I). Metastatic deposit in a cervical lymph gland. To the left of the figure the carcinoma cells are grouped together in trabeculee to the right, a gradual transformation occurs, till the sarcomatous type of growth illustrated in fig. 1 She was a multipara, her youngest child being 17 years old. There was no history of any previous local trouble. The tumour, which had been noticed for two months, formed a well defined elastic swelling in the upper and outer quadrant of the left breast. The axillary glands were slightly enlarged. Lockal excision was performed, but as the result'of the microscopic examination, the whole breast, together with the contents of the axilla, was removed ten days later. The tissues removed at the second operation were thoroughly examined, but no growth was found in the breast itself or in any of the axillary glands. The material from the first operation consisted of a small mass of breast tissue surrounding a firmer area of new growth, which was roughly ovalin form, measuring about 3 cm. in its longest diameter, but was ill defined, blending imperceptibly with the surrounding mastitic breast tissue.
Microscopic
Examination.-The breast shows advanced chronic mastitis with atrophy of the glandular elements, and an increase of dense fibrous stroma. Occasionally, in the neighbourhood of small vessels, and around groups of acini, there occur small accumulations of lymphocytes and plasma cells. There are also to be seen small collections of black and brown pigment granules, either enclosed in phagocytes or lying free in the connective tissue. These are especially numerous in the periphery of the tumour, but are never found in association with the giant cells to be described later. They give the iron reaction, though poorly, and appear to be of no importance beyond indicating some previous lesion, possibly an old injury.
The tumour itself presents a complex histology ( fig. 5 ). The most obvious feature is the presence of an epithelial new growth, an adenocarcinoma which conforms in every respect to a common type of mammary carcinoma. It is composed of spheroidal or cuboidal cells, fairly uniform in size, and possessing a single spherical nucleus; the cells are grouped together in alveoli or trabecule. Some of the alveoli are solid, but for the most part there is a distinct tendency to an acinous structure. The acini are not always regular. They may be dilated and elongated, or folded and compressed, but the adenomatous nature of the growth is everywhere apparent. The stroma varies considerably in structure in different parts. It is always abundant, and may be highly cellular, but in places it is dense and almost hyaline in appearance. But the peculiar feature of the stroma is the presence of extremely cellular areas apparently sarcomatous in nature ( fig. 6 ). Their most notable con- stituents are large giant cells, very similar in appearance to the -giant cells of a myeloma. They are very irregular in shape, with a finely granular cytoplasm and very many, often several dozen, small rounded or oval nuclei. Associated with them are other cells which occur in great numbers and are extraordinarily variable in shape and size and in the number and form of their nuclei. In many of them mitotic figures can be seen, and degeneration forms are common. Though their size throws the giant cells into prominence, no hard and fast line can be drawn between them and the smaller [15] of an unmarried woman, aged 50, who had two distinct tumours in the left breast. One had the structure of a giant-celled sarcoma, the other was a carcinoma. Though the tumours were separate, in numerous places the carcinoma spreads into the sarcoma. The. axillary glands were examined later, when some of them were found to contain mixed metastases. From his description, and the figure illustrating his article, Schlagenhaufer's case appears to be similar to mine. But whereas he states explicitly that the two growths are quite distinct, and regards their simultaneous occurrence in the same organ as merely a coincidence, in my case the tumours are intimately blended, and it would seem that we have to deal with a carcino-sarcoma. Tempting speculations as to development of a sarcoma in the stroma of a I F =~~~~F IG. 7 (Case II).
Showing the formation of the " sarcomatous " tissue by a process of loosening and fraying out of the carcinoma cells.
carcinoma are, however, rendered superfluous by a more careful examination of tbe growth, for I think it is clear that this is not a " mixed tumour," but is an example of epithelial polymorphism. I have already said that there is no distinction except that of size between the largest giant cells and the isolated "sarcoma cells"; transitional forms can easily be distinguished. This is well seen in fig. 6 , where both types of cell are lying free in large clefts or spaces in the dense fibrous stroma. Similarly, it is possible to make out the origin of these elements from the carcinoma cells. In fig. 7 groups of " sarcoma " cells are shown lying loosely packed together in irregular spaces in the stroma without any intercellular tissue whatever. Many of them retain actual contact with one another and conform more to the epithelial than to the mesoblastic type, but at the periphery of the spaces they tend to separate into isolated elements which become spread out in the meshes of the stroma. The proof that these cells are carcinomatous in nature is obtained by comparing this section with earlier and later ones of the series, when it becomes obvious that they are derived from carcinoma alveoli by a process of loosening aAid fraying.out of the peripheral layers. The remains of such an alveolus can be seen in the lower right 'hand corner of the figure, and by following it through the series the separation of its superficial cells into loose isolated elements can be distinguished with certainty. In another series of Showing the formation of the giant-cell elements of the stroma by a process of fusion of the carcinoma cells with proliferation of their nuclei.
sections it is possible to trace the direct origin of the giant cells from the carcinoma. Fig. 8 shows acini arranged in a chain in the dense stroma around a small capillary. Traced through the series this ring of growth is seen to be complete, but in the field illustrated there is a small gap to the left of the figure, and immediately above this the carcinoma cells have fused together, their protoplasm has become finely gronular, and their nuclei have multiplied, with the result that giant cells are formea, differing in no way from those seen elsewhere in the tumour. In other sections of the series the giant cells are replaced by carcinoma acini, and it also becomes abundantly clear that there is no question of replacement by invasion of the carcinoma by sarcoma.
Here again, then, what at first sight appears to be a " mixed tumour" is shown by more careful examination to be an example of polymorphism. Adenocarcinom,a of the Uterus: Polyp showing Areas of Squamous-celled Carcinoma associated with a Sarcomatous Stroma.-The patient, a married woman, aged 56, was under the care of Mr. T. G. Stevens, who performed a hysterectomy. The uterus was slightly enlarged, and was the seat of a firm white growth which involved the greater part of the body, extending almost to the peritoneal surface. The cervical canal was normal. The endometrium was extremely hypertrophied and shaggy, and springing from the posterior wall in the region of the fundus were two small polypi. There was no extension of the growth into that portion of the uterine wall from which the. polypi sprang. The tumour is an adenocarcinoma. It is composed of irregular folded and branching acini and extends throughout the whole thickness of the wall. The cells lining the acini are variable in size and shape. Occasionally they are columnar with a darkly staining protoplasm and a nucleus situated at the base of the cell, but more often they revert to a transitional-cell type, being cubical, pear-shaped, or spherical, with a clear, lighter-staining protoplasm and a centrally placed nucleus. In many cases the cells are heaped up so as to form small papillomatous ingrowths, and in some of the acini they have broken loose and lie free in the lumen. There is no true metaplasia into squamous epithelium: prickle cells are absent and typical keratinization does not occur. But there is more than a suggestion of such a change in many of the large spherical cells with clear nuclei and clear protoplasm, and occasionally cells are seen exhibiting hyaline degeneration which is difficult to distinguish from keratinization. The hyperplasia of the endometrium i,extreme, and the picture is further complicated by the fact that there is an irregular invasion by the malignant acini, which blend with the hypertrophied glands, making it impossible to distinguish with certainty any abnormality in the way of "malignant transformation" of the endometrium itself.
The chief interest of the case, however, is in the histology of the polypi springing from the fundus. Their general structure can be seen in fig. 9 .
They contain no glands but are solid, consisting of cellular tissue which has a variable and atypical structure. Over a large area it consists of a delicate collagenous matrix in which lie oval or fusiform cells. There are numerous formed capillary vessels and occasional groups of small round cells. The most striking feature of this part of the tumour is the presence of irregular giant cells with numerous nuclei of various shapes and sizes ( fig. 9 [A], fig. 10 ). These cells have a faintly staining protoplasm which in some cases has undergone a globular hyaline degeneration. In other places the cells have a regular oval form and are grouped in a manner which recalls the structure of a spindlecelled sarcoma. Many of these are undergoing mitosis. The tissue was sufficiently fresh to stain for fibroglia fibrils, but none were found in relation to these cells. On the stroma is abundant and hyaline in character. Here occur small groups of giant cells ( fig. 9 [B], fig. 11 ) similar to those already described as present in the sarcomatous area. The presence of masses ofsquamous epithelium, often 9 [c], fig. 10 ). The polypi possess an imperfect covering of epithelium derived from the adjacent mucous membrane. It is absent over large areas and even when present is often atypical in structure. Its cells are usually columnar in form, and may be arranged in a single layer, Drawing of area D, fig. 9 . The columnar cells of the covering epithelium are assuming a squamous form in several places, with definite keratinization above and to the right of the figure, spindle-celled stroma to the left, and giant cells to the right. but in many places they have undergone a polypoid hyperilgsia, and not infrequently they show a tendency to revert to a squamous type ( fig. 9 [D], fig. 12 ).
I have referred to the islands of squamous epithelium which grow in the substance of the polyp. They are derived from downgrowths of the'metaplastic surface epithelium, and are atypical in that prickle cells are not formed. Horny degeneration, however, is well marked, and in some places is extreme, resulting in the formation of small masses of keratin which lie free in the stroma, or are surrounded by syncytial masses of protoplasm. These epithelial masses show a remarkable tendency to polymorphism in two main directions:
(a) The cells, instead of undergoing keratinization, become enormously enlarged, with great proliferation of their nuclei, resulting in the formation of giant cells ( fig. 11 ). This change occurs particularly in areas where the stroma is hyaline. (b) The peripheral cells of the epithelial masses become spindle shaped, and break away one from another, spreading out into the stroma and assuming a sarcomatous form ( fig. 13 ).
FIG. 13 (Case III).
High-power drawing of area C, fig. 9 , showing polymorphism of the peripheral cells of the squamous alveoli. Note the spindle and giant-cell forms, and the large atypical nluclei.
Histologically the polypi are malignant and present manyinteresting features, the most important of them, for my present purpose, being the exhibition of epithelial polymorphism. The metaplasia of the columnaUr epithelium into squamous is obvious, and I believe it is also justifiable to regard the giant and spindle-celled elements of the stroma as derived from the infiltrating masses of squamous epithelium by a process of polymorphic growth of these cells. Greene. An attempt at excision was made, but infiltration was too far advanced, and only a few fragments of the tumour could be removed from the interior of the bladder into which they projected. The patient died a fortnight later, and at the post-mortem an extensive growth of the prostate was revealed. The iliac and the lumbar glands were invaded, and there were many secondary nodules in the liver. The microscopic examination of the material obta'ined at the post-mortem shows an adenocarcinoma of the prostate gland, composed of irregular acini of columnar cells lying in a fairly abundant fibrous stroma. There are no unusual features to be noted. The site of the. operation was so infected th-at microscopic preparations from~it were useless, and the examination was confined to the deeper portions of the tumour. An iliac gland is filled with new growth having the general characters of an adenocarcinoDma, though it varies in different parts ( fig. 14) . in places the cells are grouped in large alveoli which contain occasional acini; elsewhere the -structure is that of a malignant papilliferous cyst-adenoma, and there are areas where the cells have undergone a considerable degree of necrosis. In the liver the metastases are frequently necrotic, and the growth is no longer pure, for metaplasia of the adenocarcinoma into squamous epithelium has occurred ( fig. 15 ). Prickle cells are not well formed, but keratinization is often very extensive. The stroma, especially in the centre of the nodules, is abundant and dense. The most interesting sections are those obtained from the^small fragments removed at the operation, forin these the histological picture is extraordinarily complicated. In some of them the epithelial growth is pure adenocarcinoma, in others it is pure squamous-celled carcinoma, while the transition of the one into the other is well shown in a third series ( fig. 16 ). In respect of its Drawing of metastatic deposit in the liver. Squamous-celled metaplasia of the adenocarcinoma. epithelial structure, therefore, the primary tumour falls into line with its metastases. In all the fragments the stroma is exceedingly myxomatous. In places it is almost acellular, but these areas are small, and for the most part it is thickly studded with highly atypical cells, the histology being that of a polymorphic-celled myxosarcoma. The general structure of the stroma is well seen in fig. 16 . The cells may be isolated, with single nuclei and branching protoplasmic processes, or they may be spindle-shaped and arranged in bundles, or they may have a rounded irregular form and be grouped fairly closely together. Variations in size are* well marked,-and many of the cells contain mitotic figures, usually atypical. Large multiniucleated giant cells occur (fig. 17 ), but although in any one section these appear to be distinct entities, if traced through a series it is seen that they frequently become continuous with each other; they are, in fact, lobed plasmodial masses. Some of the cells contain large or small globules, apparently a form of degeneration; Section of the growth removed at the operation. There is direct transformation of the glandular carcinoma into squamous cells, and the stroma is distinctly sarcomatous in structure. they stain pink with eosin, yellowish brown with van Gieson, and retain Gram's stain. A further complication is the presence of small areas of degenerated carcinoma cells, in some cases consisting of nothing but keratin.
Giant cells are often found in the neighbourhood of these degenerated areas, and though some of these may be of the foreign body type, others, I am convinced, are of epithelial origin.
After a prolonged examination of this tumour I am satisfied that it is yet another example of polymorphism, but in no other 'case had the practical difficulty of demonstratinag this been so great. The epithelial metaplasia is quite obvious, but the transition of the squamous cells into the sarcoma-like elements is by no means so clear. There is never any direct conversion of healthy squamous cells into those of the mesoblastic type, but the change is always gradual. Perfectly typical areas of squamous carcinoma show slight irregularities; then changes become more advanced, though the squamous character of the cells is still certain: finally, these alterations in structure become so extreme that it is no longer possible to say that the cells are Operation material. High power view of a sarcomatous area showing.giant eells and myxomatous stroma. Traced in serial sections, these giant cells are seen to join with each other. epithelial in origin. From these more atypical areas to the definitely " sarcomatous" tissue the change is again gradual. It is quite impracticable to illustrate these various stages, for a couple of dozen figures would be necessary, but I have already drawn attention to certain features which ate suggestive. Especially important, I think, are the giant cells, the bundles of spindle cells in association with closely packed spheroidal elements, and the keratinoid degenerations so frequently present. An interesting field is illustrated in fig. 18 . At the top of the figure *is. an island of squamous epithelium, and at the lower margin of this the edges have become frayed out and merge into the stroma, so that i.t is no longer possible to distinguish their outline.
Masses of keratin, seen in other sections to be continuous with the central keratinization of the epithelial nodule, lie among these cells; and it is quite clear that the squamous epithelium is not only in contact with sarcomatous tissue, but that its peripheral cells have actually become transformed. To the left of this part of the field other epithelial cells have fused to form large syncytia. Traced downwards, the epithelial cells become still more abnormal, till, towards the lower limit of the field, the sarcomatous structure is Illustrating the blending of atypical squamous-celled carcinoma and sarcoma. At A the appearance suggests a direct transition of the carcinoma into the sarcoma, Section of Pathology 27 that of the sarcomatous areas thait it seems more than likely that they are both merely variations in the growth of the carcinoma cell, but in spite of a prolonged examination of all parts of the tumour, I have not been able to satisfy myself on this point. In some sections there appears to be a loosening and fraying out of the carcinoma cells, and a direct transformation of them into sarcomatous tissue (figs. 21 and 23). But I cannot be certain that this is what has actually o'ccurred; and though both the neoplasms are in places highly atypical, tending to revert to a common type, I am unable to determine whether the tumour as a whole should be regarded as an example of epithelial polymorphism, or whether the carcinoma and sarcoma are distinct growths. allowance is made for the unstable morphology of the malignant epithelial cell. The following tumour falls into a different category, for by recognizing the epithelial nature of an apparently sarcomatous cell, an alternative and more complicated explanation is afforded of a growth which might easily have been dismissed as a melanotic sarcoma. The tumour was removed by Mr. Warren Low from the palm of the hand of a woman aged 75. It had been growing for nine months. On section it was seen to be composed of a soft fleshy substance in which a few connective tissue trabecule could be distinguished;
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To take the small tumour first, this is a typical melanotic sarcoma ( fig. 25 ). It is composed of interlacing bundles of large spindle cells, very rich in melanin. The pigment is not limited to the cells, for it also occurs in masses in the fibrous tissue trabecule which separate the cell bundles. In pIaces the cells lose their spindle shape and assume an irregularly polygonal form, a change which is associated with loss of pigment.
The larger tumour has a different structure, though at first glance it also appears to be a sarcoma. It is composed.of spindle-cells, with large elongated nuclei, arranged in massive bundles which lie in different planes and frequently interlace ( fig. 26 ). Mitotic split it up into lobules: but no interstitial connective tissue can be demonstrated. There is a complete absence of pigment throughout the whole tumour, and although this is not incompatible with its being a part of the melanoma, a closer examination gives unmistakable evidence of its epithelial nature. On the superficial aspect, immediately beneath the covering epithelium, which is thin though intact, the cells become spheroidal in shape and grouped in solid alveoli with much intervening stroma; they assume, in fact, a carcinomatous arrangement, though there is nothing suggestive of any particular type of epithelium (fig 27) . A certain degree of differentiation is seen, however, in the centre of the growth, for there occur here groups of polygonal cells with a foamy cytoplasm, and single, rather small nuclei, which resemble very closely the cells of a sebaceous gland, though they contain no fat (fig. 28 ). The only other possibility is that they are wandering macrophages, but this is negatived by the fact that their development by the transformation of the spindle cells of the tumour can be traced with certainty. We have, then, two distinct neoplasms in juxtaposition, a polymorphic squamous-celled carcinoma and a melanoma, and the question of their interdependence immediately arises. It is generally agreed that melanomata develop from chromatophores, but opinion is still divided as to the origin of the latter, some regarding them as epiblastic derivatives while others refer them to the mesoblast. A study of the melanomata themselves does not help to decide the point, for though two distinct varieties, the carcinomatous and the sarcomatous, occur, they tend to approximate to one type and are not really separable. So far as it is possible to draw any conclusions from Higher magnification of B, fig. 24 , showing spindle-celled sarcomatous structure. histology, I am more inclined to place them among the carcinomata, because an epithelial tumour is capable of-growing as a sarcoma, but I know of no instance in which the reverse occurs. This case would seem to lend support to the epithelial view; there is but little difference in structure between the two growths except the presence or absence of melanin, and it might be argued that the tumour as a whole shows the stages in the development of the melanoma from the epithelioma. This argument is only valid, however, on the assumption that all true epitheliomata conform to type; if it can be proved that the epithelial cell may, under varying conditions, give rise to a tumour having a sarcomatous structure, it becomes impossible to attribute any significance to a particular example of this condition. Area C, fig. 24 . The structure is that of an undifferentiated carcinoma. Lacking evidence to the contrary, we must regard these two neoplasms as quite separate: the polymorphism of the epithelioma is within the known potentialities, of the malignant epithelial cell, and there is really nothing to show that the association of the tumours is more than a coincidence.
In describing these tumours I have purposely been as brief as possible and have confined myself strictly to one field of inquiry. All the tumours are interesting in themselves, but I have brought them forward merely to illustrate my subject, not as individual cases; and I have refrained from obscuring the main issue by a discussion of subsidiary matters. In the first four the changes in the epithelial cells can be traced from their inception, and all stages in the development of the sarcomatous form can be followed with comparative ease. These tumours, however, are exceptional; the majority of carcino-sarcomata are incapable of analysis by histological methods alone, as is shown in Case V. Case VI illustrates another aspect of the question. At first sight, the association of an unusual type of epithelioma with a melanoma would seem to throw light on the origin of the latter; but if the possibilities of epithelial polymorphism are borne in mind, it becomes obvious that there is no justification for drawing any conclusions as to the derivation of this particular melanoma from squamous epithelium.
I wish to make it clear that I do not assert an actual physiological transformation of the epithelial cell; but I submit that it may undergo such alterations as to become morphologically indistinguishable from the connective tissue cell.
I have no theory as to why this change should take place. In some of my tumours there is evidence of a heightened activity of the cell, and the stroma is unusually hyaline or myxomatous. These conditions, however, occur in tumours showing none of the structural variations which I have described, and I cannot regard them as the sole, or even the most important factors.
The explanation is probably much more complex and demands a much deeper knowledge than we at present possess; but the recognition of the extraordinary powers of polymorphic growth of the malignant epithelial cell is, I hold, of the greatest importance in the histological study of malignant disease.
